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fluorine in drinking water. Simultaneously Churchill (;3i) called atten-
tion to the presence of fluorine in waters from localities affected with
mottled enamel. Smith and Smith ('32, Lc.) found that when the
water supply contained 2.7 to 5 p.p.m., the teeth of the inhabitants
were mottled in mild to moderate degree; when the water contained
more than 5 p.p.m., the mottling was moderately severe to severe,
and the teeth showed pitting and staining.
There are localities in every country in the world and in many
states of the United States in which motded enamel has been reported
among the human population and most of the native born inhabi-
tants of these sections are so afflicted. The toxicity of various fluorine
compounds differing widely in water solubility seems to be the same
for all practical purposes. Foods containing as low a concentration as
14 to 16 p.pjn. of dry substance induce this effect. Dean and Elvove
('35, '36, '37) studied the minimal threshold of chronic endemic dental
fluorosis. They determined the fluorine in the domestic water supply
for each of a group of 10 cities, with the following results expressed
in parts per million: Pueblo, Colo., 0.6; Big Springs, Texas, 0.7;
Mullins, S. C, 0.9; Monmouth, 111., 1.7; Galesburg, 111., 1.8; Colorado
Springs, Colo., 2.5; Plainview, Tex., 2.9; Amarillo, Tex., 3.9; Conway,
S. C., 4.0; and Lubbock, Tex., 4.4. An analysis of these data indicated
a quantitative relationship between the fluoride concentration and the
clinical manifestations of dental fluorosis. Continuing their study, they
found in the water of Clovis, N. M., 2.19; Webster City, la., 1.56; East
Moline, 111., 1.51, and Junction City, Kans., 0.67 p.p.rn. They concluded
from their observations that amounts of fluorine not exceeding I
p.p.m. are of no public health significance.
The teeth are by far the most sensitive to fluorine ingestion. The
severity of this dental defect, which is generally restricted in its occur-
rence to the period of development of the permanent teeth, is closely
related to the concentration of fluorine in the water consumed. Water
containing less than i p.p.m. of fluorine appears to be innocuous to
at least 90 per cent of exposed children; water containing from i to 2
p.p.m. produces a chalky white enamel, the incidence being about
between 40-50 per cent; concentrations of 2 p.p.m and over induce
first a deeply stained, and later a pitted and corroded enamel. The
incidence of mottled enamel among exposed children increases to 100
per cent when the fluorine in the drinking water attains a concentra-
tion of about 6 p.p.m.
Aside from the dental dystrophy, which is the first symptom to
appear, chronic fluorine toxicosis induces cellular hyperplasia of the
thyroid, retarded ossification of the connective tissue and a.greater
transparency of the bones, anorexia, loss of weight, estrual disturbances,
decreased milk production, diuresis and polydipsia. Impairment of